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ARTICLE INFO ABSTRACT

Received: 18 Dec 2024 The research addresses the thematic analysis of the Quran, using for this purpose the Surah Al-

Kahf and Surah An-Naml via computational approaches. This work outlines the design of a

systematic method for understanding the deeply intricate moral, ethical, and spiritual

Accepted: 12 Feb 2025 understandings in those chapters. With the help of a Latent Dirichlet Allocation (LDA)-a type
of topic modeling algorithm-the current study will extract and then analyze underlying themes
from the chosen surahs. It basically involves text filtering, preprocessing, and tokenization
before the application of the LDA algorithm. The identified topics were further validated by the
Quranic scholars in order to validate their accuracy and theological consistency. Results show
the effectiveness of topic modeling in religious text analysis, providing new insights into
Quranic themes. This research not only furthers our understanding of the selected surahs but
also provides a framework for applying computational techniques to religious text analysis,
bridging traditional Islamic studies with modern data science approaches.
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INTRODUCTION

Analyzing religious texts presents unique challenges due to their rich and complex nature [1]. Religious texts,
such as the Holy Quran, are imbued with profound spiritual, moral, and ethical teachings that have shaped the lives
of billions over centuries. These texts often contain multifaceted narratives, allegories, and instructions interwoven
with linguistic subtleties and historical context [2]. The Quran, for instance, is written in Classical Arabic, a
language that is highly nuanced and sophisticated [3]. This complexity is further compounded by the Quran’s poetic
structure, use of metaphors, and layers of meaning that can be interpreted in various ways.

One significant challenge in analyzing the Quran is preserving the context and meaning of the verses while
performing computational analysis [4], [5]. The linguistic richness and depth of the Quran’s content mean that any
analytical approach must be capable of handling intricate semantic relationships and cultural references.
Traditional analysis methods, such as manual exegesis (Tafsir), rely heavily on scholars' deep knowledge and
understanding of the text, historical context, and linguistic nuances [6]. However, these methods can be subjective
and time-consuming, limiting their scalability to large-scale text analysis [7].

Topic modeling [8], a well-known natural language processing technique, offers a promising computational
approach to uncovering latent topics or subjects in large volumes of textual data [9]. It has applications in
information retrieval, text mining [10], and computational social science [11]. Topic modeling can aid in developing
subject summaries [12], enhancing information retrieval, and identifying evolving themes over time [13]. It is
beneficial in analyzing social media data, predicting trends, opinions, and attitudes, and can be employed for
document classification, recommendation systems, and content creation. As the volume of digital text data
expands, topic modeling becomes an increasingly vital tool for researchers and businesses.

Latent Dirichlet Allocation (LDA) [14] is the most widely used algorithm for topic modeling. LDA is a probabilistic
generative model that represents each document as a mixture of topics, with each topic being a probability
distribution over words. Despite its scalability and wide range of applications, LDA does not account for
correlations between topics, which can limit its effectiveness in specific contexts. The Correlated Topic Model
(CTM) [15], which extends LDA by modeling correlations between topics, is more suitable for applications where
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multiple issues are likely to co-occur, such as analyzing social media posts discussing various aspects of a single
event [16].

In religious texts like the Holy Quran, topic analysis can provide valuable insights into the themes and subjects
discussed within its verses. Sentiment analysis, an essential task in natural language processing, involves extracting
and recognizing subjective information from text [17]. When applied to the Quran, sentiment analysis can reveal
the emotional content and tone of the verses. However, traditional sentiment analysis methods might not
adequately capture the Quran's rich and varied linguistic patterns. By finding the underlying themes [18] and
subjects in the Quran and their link to sentiment, topic modeling can provide a supplementary method to sentiment
analysis. Researchers can gain a deeper understanding of the emotional content of the Quran and its relevance to
contemporary issues by combining topic modeling with sentiment analysis. This approach can enhance the
comprehension of the Quran's influence on the beliefs and attitudes of Muslims worldwide. The complexity of the
Quran, especially for non-Arabic-speaking Muslims, necessitates such advanced methodologies for meaningful
topic extraction and analysis [19], [20].

In this study, we applied a comprehensive methodology for analyzing the topics present in the Holy Quran,
explicitly focusing on Surah Al-Kahf and Surah An-Naml. We obtained a digital corpus of the Quranic text, which
was carefully pre-processed to remove noise and ensure data quality. This involved removing stop words,
punctuation, and numerical characters while preserving essential linguistic features. Next, we employed state-of-
the-art topic modeling techniques, such as Latent Dirichlet Allocation (LDA), to extract latent topics from the
Quranic verses. LDA enabled us to uncover hidden themes and subject areas within the Quran by leveraging the
statistical relationships between words and topics. The extracted topics were then subjected to rigorous validation
and interpretation by Islamic studies and computational linguistics experts. This methodology provided a
systematic approach for topic extraction and ensured the results' accuracy and reliability.

Our contributions to this research are threefold. First, we unveiled the underlying thematic structure of the Holy
Quran, highlighting recurring topics such as faith, morality, social justice, and spirituality. Second, our findings
provided valuable insights into emphasizing specific subjects within the Quranic text. Finally, o ur methodology
established a foundation for further research in comparative religious studies, Quranic exegesis, and the
development of educational resources centered on specific Quranic topics. This study contributes to a deeper
understanding of the Holy Quran and its teachings, facilitating scholarly exploration and fostering cross-
disciplinary dialogue in religious studies.

OBJECTIVES

In this work, the modeling topic method LDA was utilized to be applied to the Quranic text in two different
chapters, namely, Surah Al-Kahf and Surah An-Naml. The proposed method consists of several methods. In the
first phase, we proposed collecting data from the digital corpus of the Holy Quran in text format. In the data pre-
processing phase, the proposed method removes noise and irrelevant information (e.g., stop words, punctuation,
numerical characters, etc.), tokenizing the text into individual words. Then, we proposed performing stemming to
normalize words. The LDA algorithm was utilized for topic modeling by applying it to the pre-processed Quranic
verses. LDA estimates the distribution of latent topics in the Quranic corpus. In the topic validation phase, we
engage an Islamic studies and computational linguistics expert. Experts validate and interpret the extracted topics
to ensure accuracy.

METHODS

The block diagram of the proposed topic modeling method of the Holy Quran using LDA is depicted in Fig. 1. In
Fig. 1, the data collection phase of the proposed method obtains the digital corpus of the Holy Quran in text format.
In the data pre-processing phase, the proposed method removes noise and irrelevant information (e.g., stop words,
punctuation, numerical characters, etc.), tokenizing the text into individual words. Then, we proposed performing
stemming to normalize words. The LDA algorithm was utilized for topic modeling by applying it to the pre-
processed Quranic verses. LDA estimates the distribution of latent topics in the Quranic corpus. In the topic
validation phase, we engage an Islamic studies and computational linguistics expert. Experts validate and interpret
the extracted topics to ensure accuracy.
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Figure 1 block diagram of the proposed work.

Data collection is the first step in this proposed work, which involves the collection of a digital corpus of the Holy
Quran from reputable and reliable sources. This comprehensive dataset is the primary textual resource for the
subsequent topic analysis. Care is taken to ensure that the collected dataset represents the entire Quranic text;
special attention is given to preserving the original Arabic text, as it is the primary source for analysis. The quality
and accuracy of the translations are carefully assessed to prevent any misinterpretation or loss of meaning during
analysis. Through the data pre-processing phase, the collected Quranic text undergoes a thorough pre-processing
process to ensure data quality and relevance. Noise and irrelevant elements, such as stop words, punctuation, and
numerical characters, are removed. The text is then tokenized into individual words, and additional normalization
techniques like stemming or lemmatization are applied to standardize words with common roots. This step
prepares the dataset for subsequent topic modeling. Next, the LDA topic modeling was used to extract latent topics
from the preprocessed Quranic verses. LDA is a powerful probabilistic generative model that estimates the
distribution of topics within the Quranic corpus. By analyzing the statistical relationships between words and
topics, LDA uncovers the hidden thematic structure of the Holy Quran, assigning each verse a probability
distribution over different topics.Then, the phase of topic validation began to ensure the accuracy and credibility of
the extracted topics, and some experts in Islamic studies and computational linguistics were engaged. These
domain experts validate and interpret the results obtained from the LDA model. Their input is instrumental in
verifying the identified topics' appropriateness and eliminating potential biases or errors introduced during the
modeling process. In topic modeling using the Latent Dirichlet Allocation (LDA) algorithm, result validation is a
critical step to ensure the quality and reliability of the outcomes, and this is the common validation technique used
in topic modeling:Perplexity: commonly used metric to evaluate the coherence and generalization ability of the
LDA model. A lower perplexity value indicates better model performance.Topic Coherence: Topic coherence
measures the semantic coherence of the topics generated by the model. Higher coherence indicates more
interpretable and meaningful topics.Visualization techniques: can help assess the interpretability and
meaningfulness of the identified topics. Expert Evaluation: Engaging domain experts in the subject matter or
textual data to evaluate the topics can provide valuable qualitative feedback on the relevance and correctness of the
identified topics. Comparative Analysis: Comparing the results of different models, hyperparameter settings, or
preprocessing techniques can help identify the best-performing configuration for the task.Hyperparameters are
used to control various aspects while using the Latent Dirichlet Allocation (LDA) algorithm; hyperparameters are
essential because they determine the model's behavior and can significantly impact its performance. The input to
the LDA model is a document-term matrix (DTM) representing the corpus's frequency of words. In code, the
hyperparameters used for topic modeling with the Latent Dirichlet Allocation (LDA) algorithm are as follows:
Number of Topics (k): the number of topics (k) is not explicitly mentioned in the code, but it is specified during the
LDA model creation using the LDA() function. The value of k represents the number of distinct topics the algorithm
will try to identify in the text data. Alpha (a): the alpha hyperparameter, controlling the topic distribution for each
document, is not explicitly set in the code. By default, the LDA() function in R uses an auto-tuning method to
estimate alpha. The default behavior generally results in reasonable topic proportions for each document.

Eta (n): similarly, the eta hyperparameter, which controls the word distribution for each topic, is not explicitly set
in the code. The LDA() function in R uses an auto-tuning method to estimate eta by default. This approach usually
yields satisfactory word distributions for each topic. Seed: a random seed (seed value) of 1234 is used in the code to
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ensure reproducibility. The seed is set when creating the LDA model, allowing the same results to be obtained in
subsequent runs. As hyperparameters like Alpha and Eta are set using the auto-tuning methods provided by the
LDA() function, the code aims to automatically find suitable values for these parameters. The Author did not
specify fixed values for Alpha and Eta, relying on the defaults or auto-tuning. For this study, two prominent surahs
from the Holy Quran, Surah Al-Kahf and Surah An-Naml, were selected as the primary dataset. Surah Al-Kahf, the
18th chapter of the Quran, holds significant importance in Islamic tradition, containing narratives of the
"Companions of the Cave" and "Dhul-Qarnayn." Its themes of faith, righteousness, and divine guidance make it a
source of inspiration and reflection for Muslims worldwide. On the other hand, Surah An-Naml, the 27th chapter,
showcases the story of the Prophet Solomon, the ant, and the Queen of Sheba, highlighting the wisdom and
magnificence granted by Allah. By including these two diverse surah in our dataset, I aimed to explore the thematic
intricacies, textual patterns, and underlying wisdom present in the verses, contributing to a deeper understanding
of the Quranic teachings and spiritual guidance.

RESULTS

The Quranic text for Surah Al-Kahf and Surah An-Naml is filtered from a larger dataset using the filter function.
Relevant columns, including surah_id, ayah_id, ayah, surah_title_en, text, and ayah title, are selected to form the
corpus. A list of stop words is loaded to aid in data preprocessing. This selection process is crucial for creating a
focused corpus that includes only the necessary information for analysis. The Quranic text undergoes preprocessing
to remove noise and irrelevant information. This includes eliminating punctuation and converting text to
lowercase. Stop words are removed from the text using the list of loaded stop words. The preprocessed text is
tokenized into individual words, a crucial step in preparing the data for topic modeling. Each document,
representing a verse from Surah 18 and Surah 27, is tokenized into its constituent words. This step transforms the
text data into a format suitable for further exploration. Text data from Surah An-Naml and Al-Kahf was
preprocessed to facilitate further investigation. The text was initially filtered to include only Surah 18 and 27, and
unnecessary punctuation was removed to focus on meaningful content. The resulting corpus contained 110, 93
documents, each representing a verse from Surah 18, 27. The documents were categorized into different groups
based on the verse number, creating a structured dataset for analysis. As shown in Figs. 2 and 3, removing stop
words is a critical step in enhancing the data quality. By eliminating common words that don't contribute much to
the meaning, the analysis can focus on the substance of the text. This is particularly important when dealing with
sacred texts like the Quran, where every word holds significance. This methodology is not just a technical analysis;
it's a bridge between technology and religious studies. The careful creation of data and advanced analyses
contribute to a scholarly exploration of sacred texts.
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Figure 2 Surah Al-Kahf word cloud.
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Figure 3 Surah An-Naml word cloud.

Keyword analysis was conducted to identify significant terms within the text. For example, the analysis revealed
that the term "Allah" appeared prominently throughout the text, emphasizing its significance in Surah 18, 27.
Additionally, the study highlighted phrases such as "Lord of the worlds," emphasizing the attributes of Allah. This
keyword analysis provided insights into the recurring themes and key concepts in Surah 18, 27.

To gain a deeper understanding of the text, n-gram and compound analyses were performed. N-grams of various
lengths were extracted to uncover patterns in the text. Also compound analysis was conducted to identify negated
phrases, revealing instances where negation played a role in the text's meaning. These analyses helped uncover
nuanced linguistic and semantic elements in Surah 18, 27, contributing to a richer interpretation of its content.
Figs. 6 and 7.
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Figure 77 Surah An-Naml elements.
Table 1: Surah Al-Kahf extracted topics
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Topic by LDA Validation by Expert Starting Verse Ending Verse

algorithm
Story 1 Valid (1,31) 1 31

Parable 1 Valid (32,44) 32 44

Parable 2 Valid (45,59) 45 59
Story 2 Valid (60,82) 60 82
Story 3 Valid (83,102) 83 102

Extracting topics using Latent Dirichlet Allocation (LDA) from Surah Al-Kahf involves several steps. LDA is a
generative probabilistic model that assumes documents are mixtures of topics, and each topic is a mixture of words.
The success of LDA depends on the quality of preprocessing, parameter tuning, and the inherent structure of the
text. It's both an art and a science to extract meaningful topics from a religious text.

Table 2: Surah An-Naml extracted topics

Topic by LDA Validation by Expert Starting Verse Ending Verse
algorithm
Parable 1 Valid (1,6) 1 6
Story 1 Valid (7,14) 7 14
Story 2 Valid (15,44) 15 44
Story 3 Valid (45,58) 45 58
Parable 2 Valid (59,93) 59 93

In surah, An-Naml, the LDA Algorithm showed three main stories: the first story is about prophet Musa, the second
story is of Solomon, prophet and queen Bilquees, and the third story is of the people of Thamud and Saleh prophet
and also two parables that came before and after the stories.

DISCUSSION

Latent Dirichlet Allocation (LDA) [14] and other topic modeling techniques have been widely applied across various
domains in natural language processing (NLP), demonstrating their utility in tasks such as text classification,
sentiment analysis, and information retrieval. In text classification, LDA has effectively identified underlying topics
in a corpus and categorized documents accordingly. For example, Blei et al. (2003) [21] demonstrated the
application of LDA for categorizing scientific articles based on discovered topics, showcasing its ability to handle
large volumes of text and uncover hidden thematic structures. Sentiment analysis, another critical area in NLP,
benefits from LDA by identifying the emotional content within texts, allowing researchers to discern patterns in
attitudes and beliefs across different groups. LDA's flexibility and efficiency in handling extensive datasets make it a
preferred choice for various text analysis applications.

However, LDA is not without limitations. The model assumes that words in a document are generated
independently, which may not be realistic for all datasets. This assumption can lead to inaccuracies in capturing the
nuanced relationships between words. Moreover, LDA's sensitivity to parameter choices, such as the number of
topics, can significantly impact the quality of the results. Researchers have addressed some of these limitations
through alternative approaches like the Correlated Topic Model (CTM). CTM extends LDA by allowing for topic
correlations, providing a more nuanced understanding of topic relationships. For instance, Lu et al. (2018) [22]
used CTM to analyze social media data on mental health, revealing that stress, anxiety, and depression frequently
co-occur, highlighting the method's ability to uncover complex topic interdependencies. Similarly, Nguyen et al.
(2018) [23] applied CTM to customer reviews, identifying correlations between usability and customer satisfaction,
thus offering more profound insights into consumer preferences.

Beyond LDA and CTM, unigram-based methods have also proven effective in topic analysis. These methods focus
on individual words' frequencies to identify significant topics and patterns. Liao et al. (2018) [24] used unigram-
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based methods to analyze academic publications on big data, identifying key themes such as data analysis and
machine learning. This approach's simplicity and effectiveness make it suitable for various applications. However,
more complex models like LDA and CTM may not capture the same depth of relationships between topics. Jabeen
et al. (2020) [25] combined unigrams with sentiment analysis to examine tweets on gender issues, revealing
predominant topics and their associated sentiments. This study highlighted the public's concerns about gender
equality and violence, demonstrating the potential of unigram-based methods for social media analysis.

Despite the advancements and applications of these methods, limited research focuses on applying topic modeling
to religious texts, particularly the Holy Quran. Analyzing religious texts poses unique challenges due to their
linguistic complexity, cultural significance, and the need to maintain interpretive integrity. Previous studies have
focused on general text corpora or specific domains like social media and customer reviews. There is a clear gap in
applying these advanced NLP techniques to religious texts rich in meaning and historical context.

This study aims to bridge this gap by employing LDA to analyze the Holy Quran, explicitly focusing on Surah Al-
Kahf and Surah An-Naml. By extracting latent topics from these chapters, we seek to uncover the underlying
thematic structure and provide deeper insights into the Quran's teachings. This work contributes to the growing
field of digital humanities and offers a novel approach to understanding religious texts through computational
methods. Our study stands on the shoulders of previous research in topic modeling while addressing the unique
challenges posed by the intricate and layered nature of the Quranic text. Through rigorous validation and expert
interpretation, we aim to ensure the accuracy and relevance of our findings, thereby advancing the field of Quranic
studies and natural language processing.

CONCLUSIONS

In this work, the modeling topic method LDA was utilized to be applied on Quranic text on two different chapters,
namely, Surah Al-Kahf and Surah An-Naml. The proposed method consists of several methods. In the first phase,
we proposed collecting data from digital corpus of the Holy Quran in text format. In the data pre-processing phase,
the proposed method removes noise and irrelevant information (e.g., stop words, punctuation, numerical
characters, etc.), tokenizing the text into individual words. The, we proposed performing stemming to normalize
words. For the sake of topic modelling, the LDA algorithm was utilized by applying it on the pre-processed Quranic
verses. LDA estimates the distribution of latent topics in the Quranic corpus. In topic validation phase, we engage
an expert in Islamic studies and computational linguistics. Experts validate and interpret the extracted topics to
ensure accuracy.
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